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i:^&&^izm^. ^J^?;^^t- U-C^ MPa (DJt^titm^ L-CV^5 r <t L 
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w^mi^'>^^^<^f=i:^t)^mm^mnwmx'$>^o 
{cmfmi-^m.mu^^\^'Lx^ :L(Dm.mmt/ti&^ytw\^^m^i^t(D^mt 

15 SJc^ 1(7) i/4i^;R^i:^2<^ i/4iSftt5^i?M--C^3t^i:iA#tb. ^(D 

MJJi/iS J: 9 J- L.^J::mj|2iSI5fe^Sr + 4 5|glc:iI)®jUTit:^jKmffH-<^fli:^l# 
^PUfcm^iitMO (MO>M) ic;^^ -5 J: 9 L. HulS^^^ ^ 0©)-^ 6 
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5 ||JIH-0{i;65<«^^l^/h$ V^S:/J>Mm n (Mm 1 > Mm 2 > ••• > Mm n ) t:i^^ 
(D^ms t — ife^^S J: 9 LT. HtIiaji:g£ll0Eft<^jjt75>S/hM x J::/^ ^5 

10 Mx mlC/i^S J: 9 t:: ^i-> l/4^&m'k + A5mi^^^i^Xm.M 

mjaEH-<^^iS:65JiJ!jp LfcM^fiSMx 1 (Mxl>Mxm) J: 9 b . H 

2 1/4 ?SStg^le]i))-r ^*:i;ict ^(D^m J tf^KD 1/4 SiStg<^^ftll 
H<i: ^a^itS J: 9 bT.HUiaE?jS®eElt(D^ii:75^i^^> b-Cft/J^M X 1 m(M 
X 1 >Mx 1 m) J: 9 t^b. Sl^t-ii^^^SrMi- + 4 5.0^1s]fe$-y:6 :i 

15 ^liictt). 'e<7)^$lliS ^tfilE<^^^<75^$ftS 2 <i: 3iS^;g^WbTB>iiaff?>Sm 
fflfco^igji^i^^p bfcSipm^it^i: ''.e ^ X 1 m (xlm>Mxlm) izf^^ 

^ hx^-T^^ ^TMii^igm^ft-^^^^bTfiuiaE»£miEths.t>*Htif2ii'i'i^ 
jgi^i±i;']-r6M^T-<!: . r <7)ii:MM7tt^50^Alt$nTm^fili!)#:-eii:^<i^ 
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Lf:iBlf:^^MO (MOM) Jzi S J: 5 J^i WSfiS Mffl^^t^^HISbi-S 

^"r^^ {^S < mjf2ii:^ii^iS^^^^>^-fr-C. mIH5ii:»ftmi3E|+(Diii:;65^/jNM 
m 1 {317^^5 J; 9 I- HufSii5t^=-^lHllli-r-5Vl- ct <9 -^:<75±$tljS <i:^ 

20 V^S/J^Mmn (Mm 1 > Mm 2 > ••• > Mm n ) ^5 J: 5 - 

IEjl:»f£m/±l+<^jit;i>5*^hM X t^T^e 6 J: 5 t-^^£iaffi^^^ buISI^ i <d i 

25 $-ti:5<t9J-LT. StrlBii:tigmEEH-<^^jt;5S^^'>bTl:/hMxmtc/jrS J: 
:ft^ifiS?r^^L.:io^ 1 (O i/'4i^ft^S: + 4 5^lciElteUTii:iJ^mffil+ 
(D^ii:;iSlt;(jp Lfcm^iiSM X 1 (Mxl>Mxm) § J: 5 i-^^ L . E.O 
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5 f5E»fcllJ±l+(^^it3&^^^'> l-'C^/J^M X 1 m (Mxl>Mxlm) ■ 
ir^W L-CBUlSil:gS®BEfh(??jiS;65if L^c X 1 m (xlm>Mxlm) (Dm 

^n^^t\^^^. mT^\t^t&.mmt(D^^^M%^^'^\^xi6< :i^t% 

25 
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^ W ilr Ulii- 5 yS: 4?) ^ <^ 
10 i^TV^5o 

t LT^?i^LTVN5„ |g 1 miCjoV^-C l^-if 2 fl. i^Sf£ffl 1 7 0 nm 
/6>b 2 6 0 0 nm (glR^tSS) (D l^-if ^SrH^-T -So 

1/ - if 3tjJi (He-Ne Laser) 2 b tU fc l/-1f ^ R {i. n y - iJ' - U ^ X 
3. j|?,^^:^X4 <£rji 9 . 5 . PEM6 (Photo elastic Modulator : 

^ 1 <7) 1 /'4ig?fitK Ql . ^ 2<7) 1 /4tSStR Q2 . 
20 1 0> :7;i- NxV T^iJ' i?' 1 1 l-fJit-r-So 

*-r'jij^6<3(c^^k-r-5^i^(i3t«tSrm;^-rSo ii2iitc7i^i-^is3^j^Mi$B i 5 

^ jvdf V :/i/$tt. -en^'^x. EsfLffifiEth 12irn-/i^^^ T 
(Lock— in Amp) 1 3 jr^Ti^^X'So 
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n i/ <t m m ;&S ^ tJ' /I' m ^ I- ^ ^ ^ tl. S o 

W it 3i5 7^ ^ /^^t ^ ^ S „ 

• i'J^$n5^J|st(^¥^(*:r>;c/N 1 (i, ^ 1 1 /4«te^ Q 

tuts, u-^^<Dmmm^m7!>- !^»<Dm'itnm^^ 5 t^!if,ir \.hm< X h 

25 

*R^i^:/X4 (i^ 2 mt'^-r J: 9 f-^ l <^ l / 4tgtSte Qi kf^2(Diy 
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J: 0 tc-rso 

5 PEM6 filx — if^R^^i§$it5±$lli;^[^W<lrWL. PEM^J^^^l bt^h 
PnJaP $tL5'^Piaigt^{i«^!l;t(i4 2 kHz -C\ mtiP EMf^-^ffl ^ 

10 -fr6^$lllH^|p],J: J ir^^^n^'ttWU. l/^4iSSt5Ql. Q2(Dmmmic 

fcm»ftS:^^i-5o CI wt? PEM6 ir^p^Jt^gP 1 5 {i1t#i1i^tcfoSiSlp"p 
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5 11. mWmf±n 1 2 . Lock- in Amp 1 3 RXfy< y = > 1 / 4 , ^f^^iJtS^^ 

;5^7^ 1 -e{i. ^^Kc» W'-if ^J?f> 2 . pem6. y :t Vv'^'r^'^ 

1 1. il:»ftm£EfM 2. Lock- in Ampl 3 t>V^ y n 1 4. ^mU^U 1 

\zXf\^Xi6< o 

CCD 7Xf*5^^i^fi^^ J: «9 . w-1f^l!g2;e)-^{±}fc:^^j^ R 

L T it ^ X / ^ — — ^ ^ ^ X' ^ $ T V ^ S o 
25 ^ 3 lil(::*3V>T:^-r 5/^3 T-fi. 5 ilrlslib-r J: »5 u — if ^feR 

^11 {zm< u— -r^R^i^'>^1i:. Es^^BEH- 1 2 (omid'^m^l^Miztj: ^ X 
5l--r-2>oEn*)i^3t^=-5<7)^lft;^l6]S He-Ne u-if ^ R <Dfig®j:;^r^ 
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F t Srtt^$-Br5„ 

5 <Sr + 4 5^leI$K^-ti:-5B#jC5^^j^ He-Ne l^ — 1f 5t R <^)fil®!j:^lRj F tUtft^ 
5 5 c^±$ft;^|p| S ;6S^^tc — ifi:$-lt'5fc4?))o 

i'T'S T-H. ■®»{tli*if^ (Lock- in Amp) 1 3 K Auto-Set 

^'>'i:fiz:4i Phase-Set S:*¥ LT^^J^Kbi" So 

^i*5. Lock-in Amp 1 3 (DWi^^^'^y =' > 1 4 iC^itX 9 :i i: 
6„ rOi^-g^fl. Lock-in Amp 1 3 ^/^V 3^ 1 4 (D y 7 h l^JiT-Cf^o 
10 X Lis. o:fJW:tti:^o 

^|P) S 2 ^m^^"^. -y^t Vv'-tv-^ ^ 1 1 KWi < u — if 3tR 565^^1^ LT. 
15 LTn9<7)-C% iE5ilc:^$A;^ip] S S 2 ^ im-cE^^^S- 

F, s 2 t^-hh(Dmmx'y :t ^"T^ ^ \ \ t-S< %^t^^\\LLtL(n>-h^'n 
bT.iE?iJ^:±$ft:;^rpj s t ^m:^^ s 2 t X 0 ici-r s (m 
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m 1 >Mm2 >-">Minn) X* h ^ ^ '^m^im.^ M^l^i^ir ^ iZit^m^X' h 

y^TX'ii.m^^ 5 i::^^^ 1 0 tcom^zh^ PEIA6 (Dm.M^ 
mm (USR) K (PEM6 <Dlgltg}J5 0N^^itC/^ t:: <^^f* PEM6 

10 r (DB^. 5 <D^$A;^fR) S ^ PEM6 <D^$ft;^lp]Wi: ifcflt 

gt-ilXJl!c$-&S ct 9 (--rs (^$lli;&'l^S <!: PEM6 o^$tli:6r|pJW^/55— ifi:-rs 

5/:7'8 T'f*. PEM6(^^^^. ^Wf (INH) K (PEM 6 <Z)^«g;6S 

15 OFF t>^S8H:/^S) tcL-Ct>. iiltJSmffifH 2 (Z)^/MSMx ^c^'^t;^5 7^^v^r <!: 

T^T y-f^ T'{i PEM6 <t^^^^ 1 0 PbI ^ ^ 1 1 / 4|gtS^ Q 1 ^ 

5 (^^$di;br|Bj S PEM6 <©^$tfi:*-fBlWi: 1 / 4 iSS^ Q 1 
20 H<i: ^ifif^S^t'— i5c$-^5. 

;5^v^ 5/ 1 o-e{*. ^10 4^Mm Ql^@^'5K2 (::'a't?-1±T + 4 5 

25 J^T'yZfl IXit. mi <0 1 y Ql t^^^l 0 (OPhI J- 5 II 2 

(D lX4i&^m (Q2) ^lEllb^-yrT. ^2(^/4 jKS^Q2 O^^^fRl J 

Ot^Jgm/dElt 1 2 (D^jt^S^/hMx 1 m<M X 1 Id/Jt 5 ct 9 t-f^^i-^o 
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T.y- 2 T'Ji*lW<^M3t^ 5 B ^ «9 KlC-^*>ii:TI5»- + 4 5 5^0^ 

iiLjjfemjBEti- 1 2(^ii£^5^/hx lm>Mx lm{c:/^-5«t9 (C-fSo 
iljjgmffH- 1 2 (DjttjiS^/hx 1 m<Dt>tS-ett, hx-f 7^:5^ ^ 1 1 (JlPJ 

jf-f 5 l^-1^'5tR« PEM6 <Z)^$ft;^fPjW(7>it£^^Ji»r^m.Jr . 1^ 1(D 1 / 4 i!^ 
5 StSQl <D^iji4;^f^HS.t>'^ 2 l/4^:StSQ2 <7)^fi:^f^ J <0 (^^-Cti 

x^X 5^:/ 1 2 (Dt>tfilT'{i. PEM6 ft. i^^T- 5 OEfe$ft;^rR] S /5^+.4 5 J^MV^ 

:i<7)^p{i7t^^(i. ^PS'JI^^^ 1 5 ;0^e>Hi:«JP$tLS 4 2 kHz <^jlS3Tii^ 

15 V^?)„ 

^^T':;^t«J^;^-r^Ri<^E«lii3t<t t) . z.(o¥^^(om.Wm^\t,A 2 kHz (7) 

20 r (D^glHlLrVN^iE^ii^tt^ 2 O 1 /4?!^5:^ Q2twAM$n. (Q 1 
i:) ii:^ LTV^SM 2(D 1 /'4 j^ft^K Q2 T'fi. %\<D 1 / 4 Ql 131 J: 
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5 S;652ptT)^ PEM6 {^Alt-T'Se 

1/ — if 5tRO>feSS±T' PEM6 <D^$lli;^fp]W{i. ii^^ 5 cD^$ft:&fS] S 4 

Q 1 (CAM $*T.5o 

rrT% PEMGfiUSR^— KX'fc'9> iS^-? 5 6 AM U/c^^iJ ;t (i'rSS A. = 1 
10 1 5 0 nm(Dl/ — if*^R(i^r-e. -e^l) XL {ifg^fSJ^ ig^m 4 2 k H z T% B!P*>4 

#tt^P^T*(ilt:j^il^J^<7) U — if ^R ^B/f AE't^ibm*?? 4 2kHz T'iiL^ii 

15 B|]*>>PEM6 {i4 2kHz -t?^>fk-r 5 fn^Dmffi T z iJltk^^iJ Ufc=|g® tlfi4+BM 

^S: ff^iS 7t (7) 1/ - if- ^ R }c ;t ^ o 

^)^T^l6]?r7j^-r^fP<^iiLi^ii3ti:''^ 0 . r o^RK^iH^M^tfi 4 2 kHz <D 

- (Djll^lHl LTl^SiLi^iiTtfi^ 2 O 1 /4^S:g:tg Q2lcAM$tL. (Q 1 
.i:) ii[^L-CV^6^ 2<^ 1 / 4lSSt5 Q2 T'fi. ^ \ (D 1 / A^^m^l {-J: 

I 0 iciijjg-r^o 

25 -fEL. Ql i: Q2 (^PflKc^Jisi- 1 /6S-tr 5/ h $tb-CV>tL(i^ ^^Jc $ tb^'jr 
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PEU6 x-m 4.m(D^w\^mm^^iix u—^^Rttmmm^tm^m 

0 b T V ^ 5 ffii^M ^ ^.C 5 o 

^ 2 <D 1 / 4^^fi:tS Q2 -efi Ql ,b CD ^65^2 r 6 X. . Q2f^AMi-5 

L fc 3:5 »ft §is ^ ^ tf m zifL fip s ^ m ^ ft ^ ^ ^ ^ -r 6 o 

20 fls r^P ^/t^'v'^^^^^^ 1 6 --A;^ $n5o ^rufiJc^^tiP :y i!' ^ T 

li^j^ o 7 — y w i o -c # p> ti. fc#:^ s-^ V ^ s . 

25 /i*5,P y^^l^ T>Zfl ^:^(Dm^-^W^m.\ 4F'^T*^Pi/7 
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fits Q2 i^iii§ufc^{c^tm$tbSo w<^>s2pm-^-r-i5'(tm^Mai^Bi 

/ 4 (DM ^ ^ y JC|2it $ 5„ 

W'm^\t.-^MmW-^ ^-^ hi^'py (HPLC) tc: J; o-C5^^$tLr:i#»M<^5l^ 

15 ;^ffl'j^J^PS^$n5 t <^T'{i/j:vNo 

PEM6tC J;5'^iiii3ttS<^ 1 /^4i!Sft*g Ql . ^H^^fls: 1^7 , ^ 2 (?D 1 / 

4 g^S Q 2 US il j1 $ 5 o 

PEM6 T'^4lll(7)^#t4^PSrStt-C i^-if^RtiE^ii^^ffiRm 

iz^^ii. ittiO):^^^ tmmu^t (Dfj:-rnt^:SL\^^i^ 4 5m<Dm::Wi^X^ 

n\iib PEM6 -vyt^^i^^m^^i-fx 1 / 4i&-^m Qi ^mm\^fz.m^i^(oi^ 
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^<Dm'^i^jt^ti<D(^mAKMJt^ir:bytm^w.m^^iixmii^(Dmm^iiL 
^n5„ mb. p:m(Dn-:>mmmiiLm^(D±ybRxj^m.mm(Dyj[tnzx^xm. 

Sit ufcxv>t?Mt^ct '9M^ll^<sr^fv^, ^m^Bif^^^y ^*&^ft-r6„ 
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wOigiSm-^x-iJ'fi PEM6 T'3t9¥tiE^P^^tt-C 1 /'4t^fttS Qiiiig 

10 ]^\^fcm^^(Du—^ytR*^^-r^^M^j^^^tsm.mtn^^m^&< i^<ox 

20 <£r^^-r6o 

25 i[-e#s)o 

J:6:6r?fe<L:^®t-ct o-C. ®i?>-Ci£v>^M (±3. 1 4 nm) T'^@ 
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g(7)^IE^;:fflV^TV^-5g^^O^)I^^^^-r6{^t@^Oi^||T'fe6 ± l 44nm 
iSr-g-tP, •tti:t>h:k^ < M^iS o fc^jtT'fc ±3. l 4 nm (Om^it.f^^ 1mm 

5 mm fcfc 21g CD?^m75M^ffl L-rv>6*iCtB^i-:5o O . 6 mm ( 6 0 0 

mm fcfc t)*^J 1 0. 5g (7)#fi;6Sf^ffl LT V^ 5 Vld+B ^ "T 5„ 

fcm'^^^n:^<D X 0 \^mibX4^^\^^o Ml- PEM 6 J: 

+-0. 1 0 5MPa ^x-mMAt i^xMci^mi^^mx*^ 

m/utc^^xi-i, mmm:h<DM'mmx(DW\'^'A^^'^xi:ifj:^ti. mtim^^m 
vLsim^^mi^-r^jiu^(om}t>ib^m^mx$>^o 

15 Mt-^^t-<ttbfi\ 6 00/im <?5 GaAs !j7^/N^;BV^T GaAs ^i!* 

B^a O 3t # 14 1- 25. i- *S B^B <4 <^ ^ W I' o V ^ T t> 1^ HE $ n fc o 

m-rtii^'^m^xmmi^<D^\^^7f)^iii^m^th, xii6<jt::^46TW^-c'*>5„ 
mA^tifcm-^. ^^mi$^^=^^^co^mi^\^±i^j^x/&n'^m{:imit>xm^^t 

25 ibttSo 
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j5ifj!£$5ffiT*fosAc«>. ^mwmm(D^fj:ib-rs iJ^mti:^m-rj(omm7!)mn 

Si *5 J;t;« GaAs •>:3^^N<^)f£:;^>65|f^ J; < ;6>oiii3gl::ffliJ^T-# S r i: 

J; o T :5>gt $ n ® 1^ m ffl'J <!: IR] Jt $ T b „ 
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1. u'-f^m*^hmtcm^m<o\^'-f^^. m-t^i^amlx: 

E^'^p^is^^s^^^'^^-^"^^ E^ftmffit^c^<iS*^a'^Mm i o 

25 S2i:^E^$-a:SJ:^i-L.T. BufaE»f£mi£ti-'7)^ifi t^i^'> ^ 

M^O^gJ^mi^/h^VNft/hMmn (Mml>Mm2>->Mmn) l^/^^J: 
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355^gt/i? LTft/hMx mld^fcS J; 9 |g i 1/4 iSStK?: + 4 

5^tC|Hl|5UTii:flftmidEf+0'(it/ii^ii:?)P Lfc^f^^iiMx 1 (Mx l>Mx 

m) \Zfj:^X0iC\^^ %2<D 1/4 i^S^^lHl«)-r^*l^«t "5 ^(7)^$ft 
} k%\(r> 1/4 i^S^t^^WHt SrSC^-frS J: LT. fitfiaEfiSli 

W.V^(r>\%1i^'^'P LTS/hM X 1 m (M X 1 >M x 1 m) \Z.f^^X.^\Z. b> 

2pm^it-^i: X 1 m (xlm>Mxlm) S <fc 5 I- b . r<^£ 
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